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PRUPCSE AND COVERAGE: This book 18 intended for sclentific workers
and engineers concerned with special alloys, and also for en;lneers
speclalizing; in metal and alloy heat treatment. The boox contains
information on the changes 1n the structures and properties of
alloys, particularly of iron alloys, induced by prolon;ed use at
high teuwperatures and stresses. The problem discussed appears to
be of considerable importance 1nasmuch as it is connected with theory
and practices adopted for the use of heat -resistant materials in i
power-machine buildinyg, aircraft and rocket production, and in some 1=
other branches of industry. Different creep mechanisms specific
for prolonged use of alloys at various levels of temperature and
stress are compared and respective quantitative kinetic principles
are discussed., Publications dealing with the change in the struc-

ture and properties of alloys under ghe affect of prolonged use for
Card 1/4 UDC: 669.011.7 I

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



TABLE OF CONTENTS:
Foreword -- 5
Introduction -- 7

Ch. I. Crysta; Lattice Defects at Creep and Failure of Metals and

Alloys -- 16
l. Spot defects in crystal lattice -- 16
Types of apot defects -- 16

Fornation of 8pot defects -- 19

llethods of evaluating the concentration and mobility of
vacancies -- 23

Oeometrical features -- 30
Interaction and migration of dislocations -- 36

;'
l
|
|
2. Dislocations -- 30 }

|
Interaction of dislocations between themselves and spot defects -- 41t

Card 2/4

- 4
APPROVED FOR RELEASE: Wednesday, June 21, 2000  CIA-RDP86-00513R00113



CIA-RDP86-00513R00113¢

Y

000
ROVED FOR RELEASE: Wednesday, June 21, 9
“APP " L T .

;v ACC NR:A \_31? 3k.

: 4 ratiop or dlsiocatjuns in Yhe Zone of dlressesg gt Low ang nizh i

! defomat o rate -. 5 f

;Ch. I, DIifrustop, Procesues and A in- op Heat-Hesiatant Alloyg - ‘

! 1. Principaj lawg Lsoverning diffusion Processes gt ¢reep and
fallure -. 54

: : Phenomanolouic and siatis:;. Liearleg of Jdiffusion . 50 ;

‘ | ~dricendal] and i'renje) effecty _. 72 !

! 2. ALing lecaani gip and propertieg op .'nuit,icomponcnt geat -

; resista;t alloys - gy

Ch. 11, Creep ang llure at HRT ‘e perature 104

’ Phenomenologic theory of cree, and delayed faf)ype . 10,

' 0

events .. 152
Yechaniay of creep along grain boundarieg .. 156 l
Dislocation mechanism of Creep -~ 160

-
. Struct;ural changes and certainp 8pecific features of the mechanig !
of alloy failure at high temperature -=- 170

—

Card

CIA-RDP86-00513R001134!

ROV 000
ROVED FOR RELEASE: Wednesday, June 21, 2
APP



CIA-RDP86-00513R00113¢

"APPROVED FOR RELEASE: Wednesday, June 21, 2000

[ ACC NR,AME0325 35

References -- 184

SUB C DE. zq . .

|
|
|
|
l
|
|
|

CIA-RDP86-00513R001134!

APPROVED FOR RELEASE: Wednesday, June 21, 2000



|

- -00513R00113¢
"APPROVED FOR RELEASE: Wednesday, June 21, 200 CI RDP8

L 08073-67 EWT (m) /EWP(t) /ETT IJP(c) YAV
- ATTRR AP603%191 (e (A ) i

SOURCE CODE ':mu.n'/6369/66'/ooe'/oos/0518/0521 7
, &2
AUTHOR: Mirkin, L. T 7
; \—wﬁ

57
.-E‘ORG: Scientific Research Institute or chhqni‘cgl_ypa‘cg\tsmt_.e University (Hauchg'é-
| issledovate1'skiy nstitut mekhanjikj Mosk ovs kogo goaudaratvenn’ogd‘unlvé?ait.eta)

| 77 ¢

Spreading of gallium over tin :suri‘aces

! PITLE;
|

fsounca: Fiziko

3y 1966, 518-521
['TOPIC TAGS

.
.

) takiiune

i

ABSTRACT: Liquid

applied on the surface of coarge
Specimens of 99,99

vior wasg studied.

8olid tin surface and forms

8 zone of tin-galliug
i‘he rate 18 low end, {n most cases,
Within a few minutes

—érained
It was found that at -

bropagation of the
0-7°107% mm/min.

j With periodical st

i apparently caused

'additional galliunm

ion, the rate of
fusion zone is 1.6-102 but after a few days it is
The\Miffusion-

proceeds in steps
ops whose dura me; this is
by a gradual g4 i The application of
accelerateg t Zone, but with a

- -00513R001134.
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-0



CIA-RDP86-00513R00113¢

"APPROVED FOR RELEASE: Wednesday, June 21, 2000

_L 08073-67 o

| considerable delay after the application. The rate of diffusion-zone propagation
differs, depending on direction, oving apparently to a different grain orientation.
The grain size in the dirfusion zone ig small, approximately S0 u compared to the
initial 500 u grain size of tin, which proves that gallium has a grain refining effect.
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TITLE X-ray Tubes for High -speed and Super -speed Phorography snq
X -ray Research Procedures (Rentgenovskxye trubky diya skoro
stnoy 1 sverkhskorosvnoy <'yemln rentgenogramm v przktike
rentgenostrukturnykh 1ssledovaniy)

PERIODICAL Tekhnol. aviomobilestroyeniya |957 Nr 5 pp 72 7¢

ABSTRACT A survey. A brief desc T1ption 1s presented o* the des B of
Soviet and foreign sha rp-1otus "uies with punctuare and iinea;
focus. The modes of operation o' various part's for tubes wiry

controllable tocus. wi+p magnetic focusing, with rotating plates
etc.. are presented. It i noted that the use o¢ <pg rp focu-~iny
tubes permits €xposure to be reduced by 98-98 49, ¢ pulse
operation from batteries €xposure 1s reduced 1o 0 03.¢ (5 =
this makes it possible to Investigate fas'-movmg Processe .
(structural changes in heating. IMpact stresces er,
Bibliography I5 references
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TITLE. An lonization Method of X-ray Structural Analysia of Metals
(lomzatsmnnyy metod diya rentgenostrukturnogo analiz., Metal|on |

PERIODICAL: Tekhnol, avtomobilestroyeniya, 1957 Nr 5 pp76-79

ABSTRACT: An ionization method of recording X-ray radiation ;s do .
scribed and comparison thereof with the photographic method .«
made. This method réquires ionizing X-ray apparatus with an
automatic recording arrangement. Ionizing X-ray apparatus

ials used in the construction of machinery, phase analysis of
metals and alloys, and also in the determination of resadund
stresses in metals. In studying the structure of the materal

the level of accuracy 1s higher than by the photographic mieth o
With 3 very pronounced reduction in the total t;me required tor
an investigation. This makes 1t possible to study trans‘orir..

in the process of elastic and plastic deformation.
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Interlinkage of the Elements :f *ne F.ya STrutture 7 He-gl.
and Allcy Crystals Durirg Consc.:datio- vy Means of tGarqar .
and Plastic Deforma* 1on (Vzalmraya SV7az' e ementoy ¢ py o
kristal‘lcheskoy Struktury metaliov SF.La¥0" [ri .prachrg.
putem zakalki i rlasticheskoy deforma- s;1*

Nauchnyye doklady vysshey shko.y Me‘a..urglya,
pp '79-18' [USSR)

This paper gives an ac.ount of tre X ray investigatior of a
plastically deformed ferritj- 8tee. (with '.5 anj 3o Mr, oy

the hardened steels 20, '8KIGT, 30Kh3T and of low zarton
Armco-type gteel. The study wag irtendad s provida imfermat -
on the interlinkage of tne fire gtruce. Iams
obtained demonstrate that tre increase :n T.rtion: of
8econd order to not correspond to a reductior but to ar iripyhes
in grain size, The sams regulty were obtuiiod (1 q» Invont, yat v
of iron-vanadium al.oys., Thig pheromeror 14 xXpiaires as £ ga
The thermal stresses and the stresges ~rfigirating during rhass
transformati ng rlace the meta; ihtD & stats ariroachirg *rat -f
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Bardening and Plastic Deformation

maximum deformation. This meare tha* every gra.r 13 2XL.3%
to the maximum strain which 1t 13 capatie of sustairirg S:im:.ar
Frocesses also occur with large ;.asgt:- defcrmatisr  Tre
experiments showed that the differences disn-~rereqy .- P he
investigation of the fine structure of crys*tals of atee!
subjected to different consclidation processes are TLTrected
with the fact that in a hardenei »r deformed a.l v +v - “rysta.
lattice is not in an quilitrium stats whirk | ro- dfirrachas

4

after drawing. There are 3 figures ard ? Sovie- referar-ga,
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Mirkin, pL.71.

On Relative Strain Hardening of Metallic Alloys 1n
Plastic Detormation

Fizika metallov i metallovedeniye, 19539, val 7. -~p 4
Pl 628-629 (UssR)

The object ot t:e lnvestigation descrited i1 thhe jresent
Paper was to study the etlecr of small (1 to 3% )

additions of mangarese and vanadium on the resjonse of
Armco iron to strain hardening Ly coly rolling, The
experimental materials, constituting single-punase allceys,
Were examined both atter aaving been plastically detformed
by cold rolling to &0% reduction in tinlckness and in tne
fully annealed ccndition, The degree of strain haradening
was determined by hardness measurements and X-ray analysis
{the width and intensity of the (110) and (220) lines).

d that addition of vanadiur increases hardness
of ferrite both in the annealed and delormed condittion,
which jg typical tor ferrite containing alloyin.
conditions (Ref 1 and 2), Addition of vanadium does not
increase, Blgniticantly, hardness of the alloys 1n
annealed condition, whiije hardness of the alloys containing

CIA-RDP86-00513R001134!
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vanadium and deformed to 80% reduction, isg consideratly
lower than that ot defaormed iron (185 against 214 Vickers
hardness number), The response of the studied

strain hardening was characterised by the relative degree
of strain hardening, A, calculated from the tormula

A = Hvdet‘ x Hvann

where HVdef and HVann are the

€ases as the content of vanadium,
ese, increases,.

iardening
the relationship Letween
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the content of alloying additions ot the value of 5,
based on resultsg obtained by Austin (Ret 1, and
Shteinberg (Ret 2), 1s shown in Fig 2 (a - graphs based
on data from Ref 2; b - graphs based on data trom Ret 1),
It will be seen that even in the case of alloying
additions which have a considerable hardening ecffect,

ree of strain hardening decreases with

nt of the alloying additions (Ni, Mn,
Cr, Mo, Co, Nb, si),. Calculations based on data
obtained by Dean (Ref 3), show that similar relattonshlp
can be obtained ir the relative degree of strain hardening
is determined by comparison of five other mechanical
properties of the studied alloys in the deformed and
annealed condition, while calculations hased on data
obtained by Shmid (Refr k) show that the Cd-Zn, Al-Mg

subject to the same effect, In
nature of thig effect, the
magnitude of static diatortions of the third order 1n
the crystal lattice of various alloys, was studiled. 1t
Card 3/6 was shown that the formation of static distortions ot the

- 134
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Un Relative Strain Hardening of Metallic Alloys in Plagt;ec
Deformation

c¢rystal lattice 1s one ol the matin tactors determxnlng
the degree or strain ilardening of jrop (Ret 5), Similar
results for alloyed ferrite were obtained i1 the cause
of the present investigation; annealed, jure iron whilch
i ‘ess-free, was used as standard.
esults obtained for the Fe-Mn alloys
are reproduced 1p FFilg 3. where static distortiong ol the
third order (Jo- . k) are Plotted against the manganese
content (9%). It will be seen that increasing the
resulted in a
tions from 0 to 0. 164,
Plastic detormation of pP'tre 1ron increases static
distortions from O to O.ISR; the distortions of tne
alloy containing 1,5% are increased after Flastic
deformation from 0.07 to 0.17X%, l.e. by u.lol. 1n the
alloy containing 3% manganese, the corresponding Increase
Caused by deformation 15 from 0,106 to 0.19%, l.e. by (.03%.
1t can be Seen in Fig 3 that although wit;, the lncreasing
manganese content 1p ferrite tinhe Static distourtions 1n
deformed materiaij ‘hBfrease. tine 1ncrease ‘1 dlstortions
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Un Relative Strain Hardening of Metalle Alloys in Flage,:
Deformation

in plastc letormation Lecomes smal.cr ax Nluaer
Concentrat:iuns ¢ manganesgoe, Fxaminat,op ol oty
exXperimental joeguit« obtalned By Golubhoy (Rey (]

shows tiat o, lhucrease of distortions e te.
deformation i1n Pore 1ron, amounts ¢ . Co10R wiinge
detormation ot allcys containing N Mu, M. It VvV anu
W results 1n a- sntrease ot tge Glatourtions oy

order not excesdiie oLy, o tae | resence oo

etfect:ve HArlu2nsr4 oy Puligaten, .« i, reasy.

distort jo,, . d o ot deforiiatyeg; LA ity u.tb?&.
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AUTHOR ; Mirkin, L,1,
TITLE ; On the Resiuunj dreadenin., oi Lines o X-Ra, Ditliract.,n

Patterns of Annealed Stern)s

LERIUUICAL: Fizika metal,ov i mnrallovcdenlyc, Yy, Voi [, Np 4,
Pl b30-07} (USSk)

ABSTRACT: The resuits o1y FAaay Investijations ot e “rystal
Structurc of metals arn alloys, suc oot § ot Vo lous
meclhiar.ical an.. tieraal treatinein s, s 1., .4 Loavt to e Liue
of blocks ang Che waanitue o MICr -9t oesse ¢ (dostortions
0f the sec. p. ey ) 1y motals, can Cianae gl sta tially
during treatnenr (Ret | The autiyor ot (. . resent
Faper lavestigatey ti, Variation ot tie lig. Wilautl.. on
X-ray diffracticy, atterns ot anncaled ‘ar. .o osteelas
alloyea vwiir. . chrimium, Lian.anese, borui, o.ta Tutin aandg
L ugsten. The specimens were subjectced toe various
anrealing treatments, lnciud . nyg orie 115w,y t.e
specimens were cooled slowly (a1n 10 hour.,, tar. L v he
1100 to 500°C rarce, so as to ensure unitlormn dastritution
of carbon ano Lpe alloying etement oy, thoo solia seL,ution
Fe-radiation was used 1 tie X-ray work anug ta. teitacted
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Un the Residual Broadening of Lines on X-Ray Diffractiorn Patterns
of Annealed Steels

The results showed that the line width o1 annealed
steels is considerably larger than that of annealed
Armco iron. The results of X-ray analysis o! Armco
iron and some of the steels are tabulated on p 630.
where the chemical analysis ot the steels and the
width of the (110) and (220) lines (103 radians) are
given. Fig 1 shows how the width of lines (110) and
(220) (curves 1 and 2 respectively), varies with
increasing carbon content of annealed steels, while

the relationship between the integral 1ntensity of

lines (110) of anncaled carbon stcels and their carbon
content is illustrated in Fig 2, If it is acceded tnat,
as usually happens in annealed materials, the 1integral
intensity of lines (110) is affected by extinction, then
the form of the curve in Fig 2 indicates that the size
of the blocks in annealed steels decreases witnh

increasing carbon content, Calculations carried out

by the method developed by Kurdyumov and Lysak (Ref 2)
show that the residual broadening of lines 1s assocciated
with the mosaic structure of the steel and tnat no
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SOV/126-7-4-20/206

the Residual Broadening of lLires on X-Ray Diffraction iatterns
Annealed Steels

micro-stresses are present 1n the annealed material.

1f a specimen of annealed Armco 1ron 1n which the block
s1ze 1s larger than 25 x 10-Y cm is chosen as a standard
then the calculated block size for steels Ct 20 and Ct 45
are 8.3 x 10-0 and 4.t x 10-% cm, respectively. Thus,
the results of the measurements of the width and i1ntegral
intensity of lines on the X-ray diffraction patterns
indicate that the size of the btlocks 1n annealed steels
decreases with increasing content of carbon and alloying
elements. (Evidently, the duration of the annecaling
treatment and the rate of cooling of tne annealed
specimens was such as to ensure the attainment of stable
crystal structure.) 1t tollows, also, from the
experimental data, that when the dimensions ¢t blocks and
distortions of the second order are determined for a
series of alloys from the 1ncrease of tue line width, 1t
is possible to compare the absolute values ot tlic vbtained
results, disregarding whether pure metal or an annealed
alloy is chosen as a standard material. The results ot

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!
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On the Residual Broadening of lines on X-Ray Diffraction Patterns
of Annealed Steels

the present investigation show that the mosaic

structure of alloys is associated not only with the
mechanical and thermal treatment they have received but
also with certain other characteristics such as the
composition of the solid solution, grain size etc, which
seems to indicate that there is a certain maximum size
of the blocks in the mosaic structure, characteristic
for a given material. There are 2 figures, 1 table and
2 Soviet references,

SUBMITTED: July 26, 1958
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MIRKIN, L.I.

RS Gy £ AT R G

Changes in the fine orystal structure of industrial iron in teupering
and annealing. Izv.vys.ucheb.zav.;fis. no.2:148-150 %60,

(MIRA 13:8)

1, Moskovskiy institut etall Nauchno-isaledovatel'sicdly inatitut
tekhnologii avtomodil'noy promyshlennceti.

(Iron—Metallography)

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



CIA-RDP86-00513R00113¢

"APPROVED FOR RELEASE: Wednesday, June 21, 20

a

-5

82340
/29500 8/139/60/000/03/037/045
AUTHORS : Mirkin, L.I. and Umanskiy?ozg{E?BS

TITLE: Investigation of the State of the Crystal Lattice and
the Density of Dislocations in Austenite and Ferrjte “/‘
During Phase Transformations

PERIODICAL ; Izvestiya vysshikh uchebnykh zavedeni
960, No 3, PP 212 - 237 (USSR)

Papers are
iof the gamma-

eatments,
"[?0- be ¢)
) % Mn). which

n 608 and 1 200 °¢
700 "C with

w
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Investigation of the State of the Cr%ggg{gggétice
of Dislocations in Austenite and Fer

quenching and tempering (Tables }
the obtained results,
mechanism for the dislocationsﬁduring q
tempering: during quenching of Steel a

during y-q transformation and these are
at block boundaries and distr
i.a. distorting the lattice,
and length of the dislocations
to the increase of Type II disat
of the number of closing loops
Card2/3 corresponds to an inc
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5/139/60/000/00 5/016/01;
EO73/El35
AUTHOR Mirkin L. I,

TITLE: %nf the Surface Layer of
Polished Material] by the Meth

°d of Taking Exposires at
an Angle

PERIODICAL: Izvest)ya vysshikh uchebnykh Zavedenly Flzika,
9

19¢0, No pp 96-99
TEXT: Investigation of the structure of furface layers of

materials after ‘8r1ous types of mechanical working (ma:hlning)
have shown that almost aj] the structural changes are localised 1n
a thin layer a¢ the surfa-e 2f the Specimen, Earlijer

investigations (Ref

te of the crystal lattice jpn the
surface layer of

T2 2arried o4t by
etching, of layers ang taking
urface In applying tnis
move by étching layer: of 3
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8/139/60/000/005/01¢/07]
E073/B135
X-ray Diffraction Study of the Surface Layer of Poulished Materia.
by tho Method of Taking Exposures at anp Angl«

X = -..?.{.. (1)
e 1

where 15 the linear ccefficient of absorption of X-rays irn the
material under lnvestigation. k a coefficient depending on the
fraction of the intensity of the reflected tsam that iz associated with
the layer of a depta r 1n microns, For mos* materials an:

adlations the thi:kness of the layer that parti-ipates 1in

forming the diffraction battern sonsiderably ex-ceds the thi- knegss
of the layer in whi-h Structtural changes take place during
grinding For lnvestigating the changes 1n the state of
¢rystal lattice tn thinner su.face layers 1t is of interest to
take X-ray diffraction patterns at an angls, utllizing the
principle that the sis¢ of the absorbing layer (data of which are
given in Table 1) determines the path of the X rays in the
material and not the depth of penetration of these rays: the
depth of penetration will obviously depend on the angle of
incidence. By means of this method tne surfa.e layers of carbon

Card 2/4

|
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-0013R0013¢

8/139/60/000/005/016/031
E073/E135
X-ray Diffraction Study of the Surface Layer of Polished Material
by the Method of Taking Exposures at an Angle

Steels after annealing and after grinding were investigated; the
X-ray diffraction patterns were produced by means of iron
radia tion using {YPC -50U (URS-501) ionisation X-ray equipment.
This enables measuring with great accuracy (up to 1') the
rotation »f the specimen and of the counter, and to carry out
changes 1in the intensity and width of the lines with a greater
accuracy than is possible by using a photographic method of
recording (Refs 3, 4), Evaluation of the obtained results
indicates that for ground surfaces, ground with a rate feed of
0.01 mm and a speed of table movement of 30 m/min, the dansity of
defects in the surface layer increases up to a depth of about
microns, then begins to drop, reaching a constant value
equalling that of annealed steel at a depth exceeding 11 microns.
This indicates that during grinding of annealed steel 4%
plastic deformation takes place in the layer to a considerable
depth. Thereby the external layer softens due to heating during
grinding. The described method ran also be used for determining

Card 3/4
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S/139/60/000/005/016/o31
E073/B135
X-ray Diffraction Study of the Surface Layer of Polished Material
by the Method of Taking Exposures at an Angle

the phase distribution in the surface layer, and particularly for
determining the depth of the austenite layer which forms during
grinding of quenched high carbon steels,

Acknowledgements are made to Doctor of Physical and Mathematical
Sciences B M Rovinskiy for his useful advice.

There are 3 figures, 1 table and 6 references: 5 Sovie* and
i J'lgllshq /
ASSOCIATION: NII tekhnologii avtomobil ‘noy promyshlennosti —

(Scientific Research Institute on Technology of
the Motor Car Industry)

SUBMITTED: December 1, 1959
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S/126/60/009/03 /024/033

AUTHOR Mirkin, L.71. El11/e452

TITLE X-Ray Inves gatlon of the Surface Layer ip the
Q(g:::ging of Low-Temperature Tempered Eutectoidal

PERIODICAL; Fizika metallov j metallovedeniye, 1960, vo1l 9, Nr 3,
PP 459-460 (ussg)

ABSTRACT, In thig letter to the Editor, the author refers to his
Previous work (Ref 1) which showed the existence of
hardened ang softened regions in the surface of type
45 steel (0.4% ), The surface layer during grinding
of eutectoid steel in which a two-phase austenite-
martensite Structure had been produced through high
temperatures in mechanical working is of related i terest
and has now been studijed by the author, Type U-8¥(0. 8% c)
steel hardened from 800°C. tempered for 1.5 hours at
180°¢ and ground; layergs were removed elect
at 0.005 mm thick intervals, 4 type URS-501
installation. Fe-radiation and ionization re
were used for the investigation. Block dimensions.
crystal-lattice distortions and dislocation density were

Card 1/2 determined, The latter jgq shown g
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8068
/P 2500 s/1g6/60/009/06/01’a}025
AUTHORS:  Mirkin, L.I. and Umanskiy, ¥a’8,E335 4
TITLE: Investigation of the State of the Crystal Lattice and of
the Density of Dislocations in the Case of Phase Trans-
N formations in Steelsél \%
PERIODICAL Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 6.

pp 897 - 902 (USSR)

ABSTRACT: This paper was Presented at the Sixth All-Union Conference
on Using X-rays for Investigating Material, held in June,

19540.
The authors investigated the intracrystalline structure of
\ steel 42. containing 0.4% C, and of austenitic manganese

steel, containing 0.4% C and 129% Mn after quenching from
temperatures between 600 and 1 200 °C and tempering at
temperatures of 200 - 700 °cC. They consider the problem
of selection of a standard in determining the dimensions
of blocks and type II distortions in the material. The
authors propose application of the method of determination
of the density of dislocations from the widening of the
lines on X-ray patterns for the purpose of investigating

Cardl/3 bprocesses taking place during heat treatment. As a result
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5/126/60/009/06/014/025

Investigation of the State of the Cryst§?7gége{2e and of the
Density of Dislocations in the Case of Phase Transformations in
Steels

of the experiments, data were obtained on the changes
in the density of dislocations in the anustenite and in
ferrite during quenching and tempering of the steels.
The authors propose a probable dislocation mechanism of
the processes taking place a1n a and Y phases during
quenching and tempering of steels: during quenching of
steel a large number of point defects and dislocations
occur in the a phase during y-a transformation, which
are concentrated at the block boundaries and distributed
inside the block, i.e. distorting the lattice; increase
of the number and the extent of such dislocations inside
the block will bring about an increase in "type II"
distortions, whilst an increase in the number of closed
chains (relaxed defects) will correspond to an increase
of the degree of dispersion of the blocks. Thus, the
density of the dislocations characterises both the block
dimensions and the type II distortions. In the case of
Card2/3 dquenching of steels with a mixed Y + a structure, the

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!
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_ MIRKIN, L.I.

I1-ray 1nvestigation of the density of defects in aystal lattices during
the hardeaning and tempering of low-carbon steel. Friz. smet. 1 metalloved.
10 no.2:312-31) Ag '60. (MIBA 13:9)

1. Nauchno-issledovatel'skiy institut tekhnologii avtomobil'noy
promyshlennosti.

{Steel—Heat treatment) (Metallography )
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NIRKIN, L. I.

Cand Tech Sci - (diss) "X-ray study of defects of crystalline
structure and toughening of several steels in hardening and an-
nealling." Moscow, 1961. 22 pp; (Academy of Sciences USSR,
Inst of Metallurgy imeni A. A. Baykov); 150 copies; price not
given; 1list of author's works on Pp 21-22 (10 entries); (KL,
7-61 sup, 241)
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Mirkin, Lev losifovich

Spravochnik po rentgenostrukturnomu analizu polikristallov (Manual on the X-Ray
Structural Analysis of Polycrystals) Moscow, Fizmatgiz, 1961. 863 p. Errata
ship inserted. 9000 copies printed.

Ed. (Title page): Ya. S. Umanskiy, Professor; Eds. : G. A. Gol' der and
Ye. F. Makarov; Tech. Eds. - N Ya. Murashovaand N A, Tumarkina

PURPOSE: This handbook is intended for laboratory technicians at x-ray labora-
tories of scientific research institutes and factories. It may also be used by
physicists, engineers, and students studying the structure of materialsg.

COVERAGE" The book contains data necessary in choosing methods for obtaining
and calculating radiographs of polycrystalline bodies. There are tables and
graphs for the solution of general as well as a number of special problems in
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the x-ray analysis of polycrystals. The present work, the author holds, is
the first attempt to give a complete summary of data from the most important
branches of the structural analysis of polycrystals. Material has been used
from the numerous published results of Soviet and non-Soviet research up to
1959 and 1960; some graphs and tables are published here for the first time.
The handbook contains a considerable number of numerical constants,
supplementary material relative to the application of the various methods of
x-ray analysis, instructions for carrying out the first steps in analysis
necessary for the solution of most of the particular problems, and data re-
quired for the solution of concrete problems in x-ray analysis. The material
1s arranged in the order 1n which x-ray investigations are usually carried out.

The following institutions are mentioned for their help: Moskovskiy universi-
tet {(Moscow University), Moskovskiy institut stali (Moscow Institute of Steel),
Institut kristallografii (Institute of Crystallography), Tsentral' nyy nauchno-
1ssledovatel' skiy institut chernoy metallurgii (Central Scientific Research
Institute of Nonferrous Metallurgy), Nauchno-issledovatel' skiy institut tekh-
nologii avtomobil' noy promyshlennosti (Scientific Research Institute of the

Card 2/19
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Automobile Industry), Fiziko-khimicheskiy institut im. Karpova (Physicochem-
ical institute imen1 Karpov), Vsesoyuznyy nauchno-issledovatel' sily inatitut
tverdykh splavov (All-Union Scientific Research Institute of Hard Alloys). The
author thanks Professor Ya. 8. Umanskiy, Professor V. I, Iveronova, Pro-
fessor A. 1. Kitaygorodskiy, G. A. Gol' deryand V. I. Rydnik. There are

463 references, mostly Soviet, English, and a few German.

TABLE OF CONTENTS:
Editor’ s Preface
From the Authnr

SECTION I. GENERAL METHODS OF X-RAY ANALYSIS

Ch. I. Interaction of X-Rays With Matter. X-Ray Spectra

Card 3/.9
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s/148/61/000/011/013/018
E111/E480

AUTHOR : Mirkin, L.I.

p— [T
TITLE : X-ray investigation of the high-temperature heat
treatment of low-carbon steel

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy Chernaya
metallurgiya, no.1l, 1961, 6 152-154

TEXT : Heat treatment of steel at higher than usual temperatures
is increasing. In the present work, changes 1n the fine crystal
structure of type 20 carbon steel (0.2% C) on quenching and
tempering were observed 20 x 10 x 10 mm specimens were quenched
from 920, 1000, 1100 and 1200°C and tempered at 200 to 700°C,
holding times being 1 and 1.5 hours respectively. Calculations
were not made for the hardened state because of the difficulty of
allowing for tetragonal martensite. X-ray patterns were obtained
on a type YPC -50/ (URS-50I) ionization installation with iron
radiation. Block size and micro-strains were determined from
broadening of (110) and (220) lines by the method of
G.V.Kurdyumov and L.I.Lysak (Zhurnal tekhnicheskoy fiziki, v 17,
1947, 995) and N.N.Kachanov and L.I.Mirkin (X-ray analysis of the
structure of polycrystals, Mashgiz, 1960) and dislocation density
Cara 1/2
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from that of (110) lines Results were compared with hardness
changes during tempering. The author concludes that his work
confirms the view that the dislocation density in the alpha-1ron

after quenching is linked with that in the original austenite :
This conclusion is confirmed particularly by the fact that in

purely austenitic steel  where no phase changes occur on quenching

the change of dislocation density with hardening temperature —
follows the same law as in carbon csteel . Very high dislocation
density can be obtained by the quenching of austenite deformed at

high temperatures without decomposition or recrystallization

this increases strength The author points out that further work

1s needed to obtain a quantitative relation between dislocation
density in austenite and alpha-phase on hardening steels There

are 2 figures and 6 references. 5 Soviet-bloc and 1 non-Soviet-blo.

The reference to an English language publication reads as follows

Ref 3. G K Williamson K R, Smallman  Phil Mag.. 1. 34 1956

ASSOCIATION - Moskovskiy 1institut stali (Moscow Steel Institute)
SUBMITTED May 3 1961
Card 2/2
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AUTHOR Mirkan, L.1.

TITLE: X-ray lnvestigation ot the lrocesses Taking Fklace
in broducing Superstrong Steel by the Method of
Deformation Combined with Hardening

PLRIODICAL: F1zika metallov 1 metallovedeniye, lyol, Vol, 11,
No. 3, pp. 1.72 - 1’73

Ti.XT schmatz and Zackay (Trans. ASM, 1959, 51 - Het. 1) and
1i1 - and van Znilen (Metal Progr., 1954, o6, 103 - Ref. 2)
proposed a new method of increasing the strength of steels tlor
which the 1sothermal transformation diagram has an 1i1ntermediate
range of stability of the austenite. By deforming super-
cooled austenite with subsequent hardening and tcmpering it 21s
possible to obtain a steel ol a strength of 35u kg/mm“ witilt an
elongation of u-U% and sometimes evel wore. The author
considered it of 1ntcerest to investigate the changes 1in the
structure ol this steel tnat accompany the eftect vf hardening
during this treatment. >Stecl %X 2L\ ~ (3Kh2VB) (0.3h C.

28, cr, 8% W) was investigated tor which the intermediatce ranye
card 1/6
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of austenite stability 1is 475 - 600 °c. speclimens

20 x 1o x lu mm were teated to 1 050 OC, cooled 11, air to
50U - bOL C and then tiansferred tu a press, the contact
surfaces of whica were also weated to the same temperature;
1n this the specimens were subjected to a 6U% deformation,
followed by quenching 1n waler and tempering at UnG-/0L OC.
the specimens were held tor some time at these temperatures,
Hlardnes: measurements ahowed a har+dness of 090 unsts
corresponding to a strength ot 240 kg/mmz. For tempering
temperatures up to 500 oC the hardness changes only 11ttle,
whilst the hardness of the same steel after quencaln. irom
1 050 C and tempering does nct excecd HS5CL uwnats

’

\0% ne 108G kg/mw’ ). Xeray jnvestigations woere by measuring

tho widenine ol th J&}{L%‘ A Gl Jn-..;|nsln.xl‘ti\A

EAN BN

rauviationy toae bHlo¥k gimenaxonb an:i nicrostresses wepe
calculated anu the density oi the detects ot tne crystal
lattice wau estimnted, Aftcer guenching and tempering at

Card 2/6
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250 oC, the densltylat dﬁtecgs ot the crystal lattice
very great, 47 x 1o cm /em” . as compared with

20 x 1010 cm2/cm3 for quenched steel tempered at the same

temperature. Fig. 1 stiows the change 1n the density of
crystal-lattice defects 6' as a tunction ol the tempering
temperature; Curve 1 pertains to deformation combined with
hardening; Curve 2 refers to ordinary hardening 1t can be
seen that Curve 1 lies above Curve 2 for all tempering o
temperatures raight up to 525 € (Abstractor's note: "o2b CM
according to Fig., 1) The density of the defects 1n the steel
subjected to deformation with guenching followed by tempering
at 700 C 1sn lower than it is for specimens with ordinary
quenching. Tnis pacnomenon was also observed for the block
dimensions, These are small for all tempering temperatures

up to 545 ®c and 1n specimens subjected to combaned deformation
and quenchaing it 1s very small (about 1.5 x 16" cm) and
considerably smaller than 1n quenched and tempered steel.
However, at 700 € a reverse relation applies, Fig. 2 shows
the block dimension D - 107" cm,as a function of the

Card 3/6
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tempering temperature Here agan. Curve 1 applies to the
spec imens subjectod to combined deformation and juenching,
whilst Curve 2 applies to specimens subjected to ordinary
quenching 1t 1s pointed out that tne hardness ot the haigh-
tempered stecl atter deformation followed by quenching

(325 units) 18 small compared witn the hai dness ot quenched
and tempercd stcel (400 units). The magnitude ol the micro-
stresses 1n stecl atter deformation and .juenching 1s very
small at all tempering temperatures, which contirms tue
earlier conclusions of the author (Ret. ©) that low block
dimensions in hardened materials correspond to lower micro-
stresses and alsr the conclusions of Kardonskiy, hurdyunov
and Perkas (Ref, 7) relating to tne absence of a decisive
role of microstresses in the hardening ot metals. The
results of 1nvestigations lead to the assumption that duraing
deformation ot austenite 1n the temperature range SUL=-LUL C
an intensive breaking up of the austenite blocks occurs and
the formation of a large number of lattice detects. Jue to
the high recrystallisation temperature ot the 1nvestigated

Card 4/6
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steel and the short holding time between deformation and
quenching, these structural changes are not eliminated and
on these a further breaking-up of blocks and an 1ncrease 1n
the defect intensity takes place during quenching. petallo-
graphic investigations of the author and electron microscope
investigations of other authors have shown that a: a result
of this treatment the martensite .as a very fine grain
gtructure, the blocks are very small and the density of the

lattice defects 1s extremely lage and this brings about the

high strength of the steel. It 1s pointed out that the )L
achieved strength 18 not tne limit and can be increased by
appropriate selection of the conditions of treatment. After

such a treatment, recrystalllsation at elevated temperatures
1s more intensive and this is in agreement with the
recrystallisation theory. Detailed results ot X-ray and
metallographic investigations and mechanical tests during
various heat-trecatment conditions will be published later.
(Abstractor s note: this is a complete translation).
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There are . tigures and 7 references: 4 Soviet and

3 non-5Soviet,

ASSOCIATIUN: Nauchno-issledovatel -skiy 1nstitut tekhmnologii
avtomobil noy promyshlennosti {Scientafic
Research Institute on Technoliogy 1in the
Automobile lndustry)

SUBMIT1L D september 16, 196C
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Investigation of high-strength... E193/E383

where the hardness (HRC) is plotted against the tempering
temperature (°Cc) for specimens subjected to TMO (Curves 1)

and a similar thermal treatment but without plastic deformation
(Curves 2). The interesting feature of the results obtained
was the fact that whereas the effect of tempering at temperatures
lower than 500 C was less pronounced 1n specimens subjected to
TMO than in those subjected to other treatments, the decrease
in hardness brought about by tempering at t emperatures higher
than 600 °C was greater in material subjected to TMO This
indicated that although the energy threshold of recrystalli-
zation after TMO was higher, once this level had been reached
the process of recrystallization in material subjected to TMO
proceeded more intensively. The results of X-ray diffraction
measurements showed that TMO brought about marked broadening of
the X-ray lines. This is demonstrated in Fig. 4, where the

width (B, 10~2 radians) of lines (110) of sgeel Kh2V8 is
plotted against the tempering temperature (“c) for specimens
subjected to TMO (Curve 1), hardened by quenching from

1 050 °C (Curve 2). heat-treated as in TMO but without

Card 3/6
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deformation (Curve 3) and cold-worked (Curve 4) Similar

results were obtained for gteels R9 and 3Khl3. Based on the
results obtained. the following mechanism of the processes
taking place during TMO was postulated. A certain number of
dislocations exist in austenite at high temperatures. New \}
dislocations are generated during plastic deformation and this
brings about a decrease in the dimensions of blocks in
sustenite. The system departs from the equilibrium conditions
and, if a sufficiently long time is allowed at a sufficiently
high temperature (as, for instance, in hot-working operations)
the effect of plastic deformation disappears. If. however, the
time at temperature is short (as, for instance, during TMO
carried out in the high-temperature range of stability of
austenite), or 1if the rate of movement of dislocations is slow
(as during TMO in the low-temperature range of stability of
austenite), the number of dislocations 1in austenite at the
beginning of the next stage of the treatment (quenching) 1is
already relatively high. A large pumber of dislocations is
generated in steel during quenching due to volume changes taking

Card 4/6
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place in martensite and, when quenching follows plastic
deformation, the number of lattice defects in martensite is
increased by dislocations present in the austcnite at the
beginning of this operation. It should be stated in this
connection that the dislocation density in steel subjected to
TMO is greater than the sum of the dislocation densities in
two specimens, one of which has been hardened by conventional
treatment and the other cold-worked. This means that each
dislocation, present in the austenite at the beginning of the
quenching operation, generates several dislocations in the
resultant martensite.

There are 5 figures and 11 references: 6 Soviet-bloc and

5 non-Soviet-bloc. The four English-~language references
quoted ar~: Ref., 1: E.B. Kula, J.M. Dhosi - "TASM", v.52,
1960; Ref. 6: F.C. Frank - "Acta metallurgica", v.l, 1953;
Ref. 7: J. Gilman, "Journal Appl. Phys!, v.30, 1959;

Ref. 9: G.K. Williamson, R. Smallman - "Philosophical magazine",
v.l., 1956.
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ASSOCIATION: Nauchno-issledovatel'skiy institut mekhaniki MGU
(Scientific Research Institute of Mechanics
of MGU)

. HRC
Fig. 2: Fig. 3:

Fig, 4:
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s/1h8/63/ooo/001/012/019
E073/E451

AUTHOR: Mirkin, L.I.

TITLE: " Structure of the surface layer during grinding of
hardened eutectic steel

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya
metallurgiya, no.l, 1963, 117-119

TEXT: The distribution of structural changes with depth after
grinding was atudied in the surface layer of hardened and low
temperature tempered eutectic steel y8 (u8). Grinding conditions:
transverse feed sy 0.01 to 0.08 mm/min, longitudinal rate of
travel Sion 15 to 3 i number of passes 4 to 20.
The abrasive wheel had a grai £ 46, hardness Ca.
= 30 m/min, vertical force 50 kg, cooling by an emulsion.
%ayer by layer a by electrolytic removal of
every other 5y, the curve of the relationship between
r depth in the a-phase shows
nonuniformiti 0,015 mm (5¢ = 0.05 mm/min,
Siong d 30 m/min) . The curves of the relationship between
the microstresses and depth correspond fully to those for the
block dimensions, in accordance with earlier published material.
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Changes in the feed _.ate showed a considerably greater influence
on the structure of the surface layer than changes in the
longitudinal rate of travel, similar results were obtained earlier
in investigations on hardened Steel 45 after grinding. The
grinding operation can be considered as the interaction of three
basic processes: deformation of the surface layer, contact
heating and rapid cooling. Deformation and cooling increase,

and heating decreases the number of crystal lattice defects.

The initial state of the crystal lattice of the hardened low-
tempered steel 1is characterized by a higher concentration of the
defects and, consequently, higher atrength, Therefore, the
distribution of the concentrations of defects through the depth

of the layer differs greatly from that of annealed steel of the
same composition after grinding, where the initial concentration
of defects is small. Several possible distributions of the
defect concentrations in the surface layer of hardenecd steel after
grinding are discussed: the surface layer may become tempered, as
in the case of grinding without cooling and even under some
conditions of grinding with cooling; due to the h.gh speed of
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cooling, the surface layer may become hardened and strengthened

as a result of plastic deformation; the surface layer may soften
due to high temperature and in this case the curve will have both
a maximum and a minimum, Similar considerations apply to the
block dimensions. The curves of the defect concentrations in the
residual austenite and in the a-phase after grinding usually
coincide. If the strengthening caused by plastic deformation
and hardening or multiple hardening is taken into consideration,
more complicated curves are obtained which may have several

maxima with depth, There are 2 figures,

ASSOCIATION: Moskovskiy institut stali i splavov
(Moscow Steel and Alloy Institute)

SUBMITTED: March 20, 1961
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0. 4, 1968, /156:15

nandentnd! vey disfoaction pattern - =

‘gtructural ‘analysis of the density of dislocations was made for

-gtealy ;..The;,tgélinique.-.usedwas’-a--mdiﬂcation]of that based on the |

adening 'of (110).1ines-on k-vay diffraction dlagrams. Quenching was from 320, -} :

1100 and-1200°C arid tempering was at 200°C.. ‘Plots of results show that the curve
“| for the demsity of dislocations rises with the quenching temperature up to 1100°C

|after which it falls sharply. The dislocation density curve also coincides with R
11 38 curve. . The effect of grain growth, solubility of {mpurities, work ! -
‘recrystallization on dislocation density. and movement is examined. i - .

the ‘Second aspect. of this study, the hot working of steel/1t Is stated. ' .

ion ‘at a’ temperature above that of hase transformationiSharply ir- . -
cation density in austenite, Ks a resii‘ t of the heriditary nature ' :
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_ the denslty of dislocations after quenching likewise |-
mproving the mechanical: properties of ‘the metal. Hith

sratures of “deformation after’ the-initial: recrystallization of aus- .

££ §-thermomechanical treatment '1s greatly reduced ‘since disloca-
rapidly and recovery:takes place rapidly, ending . . B
tion and quenching. - : The practical significance | -
o hardness “is dfscussed as is the possibility of
' “Orig. ért. has: 3 ‘figures =

tions at these te eratures move
eriod between deforma
¢sges with respect to hardness s f

ive 1imit of hot working,
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ORG: none

TITLE: The effect of fntense light beaws on the surface of

SOURCE: Zhurnal prikladnoy mekhaniki 1 tekhnicheakoy fiz
TOPIC TAGS: rtuby laser, laser ap

wmi crohardness, armco iron, steel,

plication,
lead, Duralumin, lagser ma
i
)
ABSTRACT: The effects of high-intensity lager b
and low-carbon steels, lead, Duralumin) were ilnvest gated.

pulsed ruby laser shown in Fig. 1 was focuse

lens. The surface of the specimens was bowbar
per discharge, each pulse lasting 2—3 sgec and delivering
The formation of beam-induced craters, 1.5 mm deep and al.5
observed. In the ateels, three distinct regions around the
a poorly-et.ched region with a fine-apecular,
the crater, an adjacent region containing white, poorly et
of complex-shaped grains, and a third region, the outermos
petal structure, The {ncreased hardness (by 700 + 500 kg/

t
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"1, (Moscow); ptlipetskiy, 8. ¥

iki, no. 6, 1965, 84-86

laser induced damage,

martensitic sttuctu&_e d
chabl sé‘é{’g

o) observed in the
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a metal

metal damage,
chining

{
eams _on petals! (Armco iron, high-

The enission from the
face by means of a
{th 60—80 pulses
an energy of 1.4—1.6 3.
mm in diameter, was
craters were observed:
gcly abutting
as consisting

, exhibiting the original
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crater region for low-carboa steels far exceeded that which results from thermal and
The intengive hardening tn low-carbon steelg
liberation, although not all
raation effects. Increases
Armco fron, 80 kg/mm? (from

T T T e e
"_é_\ Fig. 1. Schematic of the ruby laser
e L . 1 - Mirrer (reflection coefficient R = 992) ;
P 2 - ruby crystal; 3 - mirror (reflection coef ficient
R=302); 4 - plane-parallel glagss plate; 5 - lens;
6 - irradiated specimen; 7 - thermocouple calori-
meter,

e/ o
1000 kg/mm?); and
‘the crater in le

The regultg
i metallovedeniye, v, 7, no.
to thermal or mechanfcal worl
material attained by the iatroductt
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‘stvuctuval analyais £u used for studying the spontaneous recrys-?‘
.during -interaction. with’ molten gallium. - It is found ‘that - o
beging ‘with the formation of crystals about 20y in size in the . ‘
L-large- monocrystal. . The number of these crystals increases very rapidly in |-
. ‘gtages of recrystallization. Sevaral days after vecrystallizatim begins), -«
er of crystala begins to diminish, asymptotically approaching some stable ~|::
The new .erystals which - -are formed during. recrystallization are not. atable
;and ma.y apparently ‘rotate, unite and ‘dissoive during recrystallization. X-ray - :
‘effects wer¢ noticed which indicate some nonunifordity. in the solid solution or
'sman. nicrostresses during the fimt stage of. mc:ystanizat!on.: ‘The transition
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! vy to the new cryatals is apparently due not to breakin e

‘unof -the moriocrystal. into amaller units but to “dissolution" of the initial crystaJ.
Which takes place: in many cases deep within the crystal and not at the edges. "The| -
h nsiders it his'duty $o thank L. L. Krap ivin for donsiderable help in carrys

t.the': expevimnts and algo-Ye, D.- W, A, V. Pertsov and'N. V. Pertsov £op
' of the reau]ﬁ.ts_.“j Orig. az‘ts has: 6|

- NII‘ mekhaniki. Hoskcvakiy gosunivoraibet im H. V. Iomonoaova (NII
:ot Hechanica Hoacow-state Uniwrs:l.ty) L T
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; TITLE: Diffractometric study of rec stallization of tin under the influence of liqutd
i gallium W33 K 17. 17

SOURCE: Flzlko-khlmtcheakaya mekhanika materialov, v, 1, no. 6, 1965, 659-663

TOPIC TAGS: tin, gallium, metal crystallization, x ray diffraction analysis, crystal
orientation, nonferrous liquid metal

appear, and as time
goes an, the following processes teke place: orystals of simflar orfentations fuse together

| Card 1/2 ‘
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or acquire the same orientation, forming crystals with some intermediate orfentation.
the same time, the opgosite Process consfsting in the splitting and disorientation of

. Crystals occurs, Ags time passes, the crystals split into q small number of orientatfong

;
|
|
]
f
i
3
r'
|
!
1
!

f
i
‘
t

i
b
T T e,

(about 10), and to each of the latter there correspond some relatively large crystals (or

| groups made up of a large number of fine crystals)., Analysig of the azimutha] intensity

distribution also shows that changes in structure during the gallizing are attenuated

; asymptotically w:th time, Additional energy (in the form of heating by 40 — 50C) inten-

sifies the procegs of relative displacement of the cryastals, Author thanks I, L. Krapivin
ukin

i for considerable assistance in the experimenta] work, and also Ye. D, Shch
A.V. Pertsov (who also grew the crystals), and N.V, Pertsov for val le suggestions

‘during the organfzation of the work and discuaston of the results. Orig. art, hag: 6

~| figures and 1 table,
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-ACC NR:  AP6009051 SOURCE CODE: UR/0207/66/000/001/0079/0082

‘AUTI(OR: Aver'yanova, T, M, (Moscow) ; Mirkin L, I. (Moscow); Pilipetakiy, N. F.
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ORG: none 53

- TITLE: Effect of light beam on the dislocaticn structure of crystals [5
SOURCE: Zhurnal prikladnoy mekhaniki 4 tekhnicheskoy fiziki, no. 1, 1966, 79-82 ‘

- TOPIC TAGS: lasger application, therma} optic effect, sodium chloride, crystal
© surface, surface hardening, cryatal dislocation phenomenon

ABSTRACT: This 1s a aequel to earlier work by the authors (PMTP, 1965, no. 6),
- where ‘it wag shown that a lager beam incident on a metallie aurface produces a
crater, the hardness around which ia several times higher than the hardneas that
- can be obtatned 1n the same materia) by any of the known mechanical or heat-
i Since hardness ig comnected with the dislocation
, Structure, the authors have investigateq the changes produced by a laser beem in
on the surface of which the
emergence of the dislocations can be readily displayed. Indivigyal eriments
. [ Were also carried out on single crystals of refractory tantalum ald® A ruby
S lasger operating in the multiple-spike mode was used, in wvhich stimulated emission
© | vas produced by a pump excitation at 3800-—-6100 from a flash lamp operated by
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! capacitor discharge. fThe laser and the apparatus used to measure its beam intep-
f 8ity are deseribed. A microscopic investigation of the surface of the rock-salt
i crystals has shown that after multiple applications of the lager beam, cracks are
| produced on the surface, arranged in planes of the (100) type and directed alcng
{ the [100) axia, Etching disclosed a large number of fresn dislocations of deforma-
! tion origin, The changes in different regions of the surface are analyzed on the
... i basis of the study of the dislocation structure. fThe results of the lager damag
f ' are compared with the results of other types of damege, such as cleavage, gsudden
- | cooling, and high-temperature deformation. It is concluded that the lager effect
is aimilar to that Produced by pulsed application of the Same amount of heat ag ig ,
, releaged by the light beam, The suthors thank G, I, Barenblat for a diacussion
> | of the results and R, V. Khokhlov for mking the experiments with the lager pos-
. iefble. Urig. art. has: B figures. [02] -
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TITLES _ﬂgzggnjng of steals under the effect of a lager beam

4 SOURCE3 Kctnllov.dlutye 1 termichaskayas obrabotks metallov, no, 4,
1966, 70~ :

TOPIC TAGS; eteel hardenlng. surface laser bean hardentag, alloy
hardontn;. s teel property, alloy property

R |
- *-mvm'm.’m_*—"'" ""‘-——"

.| ABSTRACT: The effact of o laser beam on the t J and properties
1 of carbon steels with 0.1—0.82 C 1n the inicial and heat-treated
"conditions hae baeen investigated, The laser beam formed a contcal
cCrater about 2 mm in dismeter and 2 mm deep {in all tested specimens,
The matal of the zone adjoining the crater had a fine-grafned Structure| _
and a microhardness of HV-1400; ¢he next zone consfsted of vhite,
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-| hardened (and Untempered) steel 45 wich o Rartensitic structure, the

7| laser produced a fone with a hardaess HV-400 bigher than that of the

7|  ortgtnal sNartemsite. An intenstive surface hardening was algo observed
: “in high-carbon and alloy steels such as U8, R9, and 3IKn13, The hard-

4 figures,
;| SUB CODE: 11, 14/ SUBM DATE: none/ oRpg REF: 007/ ATD PmEsss

/

. decrease v;'tch lnéruulng depth from the crater surface, In specimens~

vacuum tempered at 600C, the hardness o7 the laser-trested zone
exceedal the hardnees of the parent structure. The carbon conteant {n
the crater sone lacreased under the effeact of a laser beam. In

ness of VK8 alloy facressed from HV=1200 ¢to Hv=-2500, Orig. art. hass
. (AZ]

. 7237
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ORG: Sclentiifc Research Ingtitute of Mechanics, Moscow State University {m. M. V.
Lomonosov (Nauchno-issledovatel'okiy institut mekhaniki Moskovskogo gosudarstvennogo

universiteta)

TITLE: Metal hardening under the effect of cumulative shock waves

SOURCE: AN SSSR. Doklady, v. 171, no. 2, 1966, 324-326
TOPIC TAGS: metal hardening, shock wave, shock wave metal hardening

- ABSTRACT: The possibility of additional hardening of explosion-hardened metal by

means of cumulative shock waves has been {nvestigated. The cumulative shock waves

were produced by shooting a low-carbon steel (St. 10) plate at a velocity of

- 3.69 mm/sec agalnst a copper tube. Metallographic analysis showed that the basic

. Strrcture of the plate consisted of approximately equiaxial grains about 50 ,, in
diameter, a typical structure for low-carbon steel and iron subjected to explosive

deformation. Analysis of the crater caused by the impact revealed that there were —

several zones with quite different structures and hardness. The zone next to the
crater surface consisted of large, equiaxial grains about 30 y in size and had a

_hardness of 220 kg/nmz. i.e., much higher than the initial hardness of ferritic —
)

grains in undeformed steel (170 kg/mm®). The second zone consisted of fine equi-
raxial grains about 5 y in size, and its hardness was 200 kg/mm?. Around the side
tCord 1/2 UDC: 539,893 ————

APPROVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R00113¢

CIA-RDP86-00513R001134!



PR

ACC NRi AP6036840

swalla of the crater, there was a zone containing large grains whose hardness was

+ 300 kg/mmz. In the lower part of the crater not in contact with the tube during the
test, a specific microstructure consisting of deformed grains with a large amount of

. twins was found. The hardness of this zone was 370 kg/mm?. It 1s concluded that
explosion-hardened low-carbon steel can be additionally hardened by cumulative shock
waves. Orig. art. has: 3 figures.
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TITLE: Main types of destruction of organic glass under the effect of Pulsed laser
beams

SOURCE; Mekhanika pPolimerov, po, 4, 1966, 624-625

TOPIC TAGS: organic glass, plexiglaas. plexiglassg destruction, laser beam, putrm
laser ﬂULsfrncm/, CASEC £LPse s

f the effece of pulsed laser beams on plexiglasg.
gular prisms and cylinders were Irradiated with beams f
designed by the authors (ZhPMTF 1965
J and a pulge duration of 1g- -
of the lager varied from 20 to 80
On long-focus irradiat{on (]p=8
entire path of the beam, and small, almogt
material. The shape of the Porous region wasg
e laser beam in the materia]. In this case, destruction {s
the generation of heat on the microscopic inhomogeneitjeg in the
macerial. The heat causes chemical reactions which, in turn, cause the formation of

tCord 172 UDC: 678:539.3
T UDC: _678:539.3
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In both cases,

xplosion,
Destruction of
the destructjon

Mic roscopic 8tudy indicateq
It ig assumed

optical
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ORG: Institute for Problems of Mechanics AN SSSR (
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TITLE: The effect of a laser's light beam on plexiglas

SOURCE: Zhurnal prikladnoy mekhaniki t tekhnicheskoy fiziki, no. 6, 1966, 1.-18

TOPIC TAGS: 1laser radiation, laser effect, plexiglass

ABSTRACT:

A Q-switched laser

output power was used

plexiglas. was ma

by the appearance of plane fractures. The type of destruction

depended only
on the focusing distance of the lens and not on the power of the light beam. The

destruction zone had

dispersed light. The dots concentrated

focal point. With g decrease in focusin

fractures diminished and the amount of 1
o formed when the light pul

consisted of separated dots which
at the beam entrance and near the
g distance, the number of micro~
arge fractures increased.

- 4
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In the case of glant pulgeg
ual intersect ion line which
m. With a ugual pulse (10-3 sec),
45°. At a pulse
ulse action,
conical form
The authors thank
and for discussing
and V, v, Kirey . F. 'min, - Marin for their
he experimentsg, . L formulas, 2 figures, and 1 tabje,

In the cage of

» the destruction had a
and the plane fractureg grew ulge had stopped,
G. I. Barenblatt ang B. Ye.
the results,

- help during ¢
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TITLE: Strengthening of steel in cumulative explogion

|SOURCE: Zhurnal prikladnoy mekhanik{ { tekhnicheekoy fiziki, nc. 6, 1966, 125-128

’TOPIC TAGS: shock wave, gteel Property, metal deformation

lining materia] reduced {n every direction by the
18 concentrated, The experiments were conducted with TG50/50 ex-
jplosive. The charges were 76 mm in diameter and 240 mm high; taper angle of the
| cumulative depression was 30°, The depression wag lined with 0.10% C steel 2.5 mm
thick. The charge was ignited from the face opposite the depression. A cumulative
jet and ram resulted from the blast. Isoscleres resulted from the impact. Micro-
Structural study of the metal shows that 1t wag subjected to high pressures ang temp-
€ratures. The grain 8tructure shows that the whole material of the ram was gubjected
[i? "turbulent" flow in the solid state; the regions between the 1sogcleres were
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revidently first greatly deformed and then rapidly heated. The same effect is observed
on impact at 4000 m/gec. The abgolute steel hardness values derived in this work are
higher than those earlier obtained in pulse deformation; this fg probably the result
of reduction on all sides. Apparently the dislocations in plastic deformation cannot i
exit to the interface and there 1g a higher dislocation density in the metal, leading
to great hardening without residual phage transitions. The authorg thank B. I.
Shekhter and I. M. Gryaznov for their interest in the work and discussion of results
and T. M, Aver'yanov for aid in the experiments. Orig. art. has: 6 figures.
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TOPIC TAGS:

STRACT:

vl

Jure

Polystyrene).
beam through a lateral surface of the sample, at rignt angles
The photogravhs show that the damage is initiated in the form
- with lirear dimensions that grow in a direction opposite that
cracks become wedged apart by gas produced as a result of the
the focused beam. It is Proposed thet the demage 1is DProduced

Yy heat and possibly by hypersound. Minute

SCUICE ConE: Y/ 0386/6T/C05/0r /0055 coi

+2ser radiaticn.

Zru.nal cxsperimental'noy . teorelicheskoy fiziki. 28

Results are presentec oI exzerisernts cn the damage producerd T
laser radiation in materials of +he organic-g ass type (polymethylmethac;x
The results were obtained by photographing the glov due tc
to the vean directicn.
of cracks in the sample,
of the bean.
tigh temperature near
first in the region of
shear defects are then

T . LR I
___ir In, PA.AI..‘:::C'-u.’.‘_/’

(I

T

Sra v oredimisi,

laser beam, organic glass, teanm Tocusirg, laser effec:, LS ER /bﬂarbcyzmQﬁ/

- e

wsed

These

| Produced in the planes of raxinum tangential stress, vhich are inclined ~.5° to the
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beam axis. Light 1s further absorbved by the resultant inhomogeneities, tre raterial

is evaporated and partially burned, and this glves rise to gas bubbles of high pres-

Sure and temperature. The 88§ pressure produces iear the bubbles large stresses-and

: initiates the development of cracks. This develcpment Droceeds in the zain via -

. wedging of the Previously produced shear defects by the 82s. This prorosed mechazisnm
. is confirmec. by results of studies of damage in heated semples. Measucements are now
" under way of the individual parameters of the gas £illing the cavity and of its tem-

' perature, to permit a more detailed description of the damage mechanism. Orig. art.
has: 1 figure. (02]
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